Objective: Children with ADHD have an increased risk of poor academic performance. It is important to identify cognitive processes that may be related to this academic failure. In Western schooling systems, especially language processing skills may be of relevance. The present study, therefore, compares the ability to comprehend complex sentences of individuals with and without ADHD. Method: Fifteen children (aged 8-11) and 15 adolescents (aged 12-16) with ADHD combined subtype are matched for age, gender, and parental level of education to 30 control subjects. Language comprehension is measured using the neuropsychological procedure proposed by Luria and an adapted version of the Token Test. Results: Compared with the control group, children and adolescents with ADHD perform significantly slower on language comprehension tasks. Differences in accuracy are limited. No interaction between age and ADHD is found. Conclusions: Children and adolescents with ADHD are slower and less efficient than matched control subjects with regard to complex sentence comprehension. (J. of Att. Dis. 2008; XX(X) xx-xx) 
of complex sentences in children and adolescents with and without ADHD.
A vast amount of research has been conducted on the occurrence of ADHD in children with language difficulties and vice versa (e.g., Beitchman et al., 1996; Cohen et al., 2000; Snowling, Bishop, Stothard, Chipchase, & Kaplan, 2006) . One study estimated the prevalence of language difficulties in children with ADHD to be as high as 45% (Tirosh & Cohen, 1998) . Language difficulties in individuals with ADHD are likely to be persistent, as was illustrated in a study with young adults whereby the results showed that young adults with ADHD are 1.9 times more likely to meet the diagnostic criteria for a DSM-IV language disorder than young adults without ADHD (Biederman et al., 2006) . Language functions that have been found to be deficient in individuals with ADHD include pragmatics (Geurts et al., 2004) , grammatical complexity (Mathers, 2005) , verbal fluency (Hurks et al., 2004) , verbal intelligence (Renz et al., 2003) , and reading (Willcutt, Pennington, Olson, Chhabildas, & Hulslander, 2005) . In addition, language comprehension has been found to be impaired in children with ADHD. Several studies have focused on story comprehension in children with ADHD (Lorch, Milich, & Sanchez, 1998; Purvis & Tannock, 1997; Renz et al., 2003) . In these studies, children with ADHD listened to audio-taped folk tales and retold them (Purvis & Tannock, 1997) or looked at wordless picture books and constructed the story from the pictures (Renz et al., 2003) . The results of these studies indicated that, in general, children with ADHD are, when compared with control subjects, equally capable of perceiving which story element is important. However, they tend to recall less information, lag behind their peers in understanding causal relations, and show deficits in the planning of their narrations.
The present study focused on a more fundamental aspect of language comprehension, namely the accuracy and speed of complex sentence comprehension in both children and adolescents with ADHD. An example of the sentences used in this study is, "Which girl is lightest if Olga is lighter than Sonia but darker than Kate?" We investigated whether children with ADHD experienced problems in comprehending such sentences that contained information in which they could only rely in part on context and prior knowledge. A previous study investigated the comprehension of similar complex sentences in children with and without ADHD (Korkman, Kirk, & Kemp, 1998) . Participants were 50 children with ADHD, with a mean age of 8.7 years, and a matched control group. The NEPSY subtest "Comprehension of Instructions" was used, in which children have to point to desired objects: for example, "a shape that is not a circle, but is yellow or black" or "the second cross in the first row, but first to a blue circle." It was found that children with ADHD performed significantly less accurately than their matched peers on the comprehension of these sentences.
Unfortunately, only accuracy and not speed of sentence comprehension was measured in this study. We expected that insight on the nature of language difficulties in children with ADHD would be increased by measuring both accuracy and speed of complex sentence comprehension because, in real life, we rarely have time to reflect while we communicate (Dick, Wulfeck, KrupaKwiatkowski, & Bates, 2004) . This choice was further supported by earlier findings in which children with ADHD were significantly slower than control subjects on the first 15 sec of a phonological fluency task (Hurks et al., 2004) . We thus contended that children with ADHD may possibly need considerably more time to understand complex sentences as accurately as normally developing children. This finding could have serious implications in situations where complex language needs to be understood, such as the classroom. More time for comprehension would be necessary in situations where verbal and complex instructions are provided.
The second aim of this study was to investigate the possibility of age-related differences in complex sentence comprehension in individuals with ADHD. We chose to investigate this aspect because of recent recommendations in the literature (Kipp, 2005) . Research focusing on age differences is important for the determination of whether ADHD is a developmental delay or a permanent disability (Barkley, 1997; Biederman et al., 2006) . This is especially interesting in light of the recent research on complex cognitive development whereby a stage-like improvement over childhood and adolescence with a general plateau in development at the age of 15 has been observed in normally developing individuals (Anderson, 2002 ). In the above-mentioned studies on language comprehension in individuals with ADHD, age differences were not taken into account. The studies included mostly young children between the ages of 7 and 12, and thus did not report on adolescents (Korkman et al., 1998; Purvis & Tannock, 1997; Renz et al., 2003) . Therefore, we extended the age range studied and divided the participants over an ADHD child group (8-11 years) and an ADHD adolescent group (12-16 years). The performance of these ADHD groups was compared with performance in two age-matched control groups.
Although some have recommended exercising caution when controlling for intelligence because this removes a portion of the variance directly attributable to ADHD (Frazier, Demaree, & Youngstrom, 2004) , we think it is important to investigate whether language difficulties in children with ADHD go beyond general verbal intellectual deficits (Andreou, Agapitou, & Karapetsas, 2005) . Therefore, we controlled for an estimate of verbal intelligence in our analyses of language comprehension abilities. In addition, we included a measure of working memory in the analyses, because this function is thought to be related to complex language comprehension (Baddeley, 2003; Just & Carpenter, 1992) . Working memory deficits are also thought to be among the core features of ADHD (Barkley, 1997) . It is therefore important to consider working memory capacities when investigating language in children with ADHD (Martinussen & Tannock, 2006; Norrelgen, Lacerda, & Forssberg, 1999) .
Method Procedure
Children and adolescents aged 7 to 16 who had been diagnosed with ADHD combined subtype at the specialized multidisciplinary clinic for Learning Disabilities at the Maastricht University Hospital and who were presently being treated by one of the child neurologists at the hospital were approached to participate in this study. Participants between the ages of 7 and 11 were included in the child group, and participants between the ages of 12 and 16 were included in the adolescent group. Exclusion criteria for participation in the study included (a) general information processing abilities below 80; (b) no Dutch nationality which could manifest in language problems; and (c) a history of brain injury. Prior to the study, the participating children had undergone a comprehensive assessment at the specialized multidisciplinary clinic for Learning Disabilities, which included a neurological examination, an inspection of general health, and the collection of psychological data from multiple information sources in a standardized fashion by senior clinical child neuropsychologists (Goldman, Genel, Bezman, & Slanetz, 1998) . Psychological data included (a) information about the development and functioning, both at home and at school, of the child by means of a standardized clinical interview with parent(s), partly based on the DSM-IV diagnostic criteria for developmental disorders, including ADHD (APA, 1994; Hendriksen, Feron, & Vles, 2000) ; (b) a battery of neuropsychological tests; and (c) several standardized questionnaires completed by parent(s) and teacher(s). The Dutch versions of the following behavioral questionnaires were used in the diagnostic process: the Child Behaviour Checklist (CBCL), the Teacher Report Form (TRF) (Achenbach, 1991) , and the Disruptive Behavior Disorders (DBD) rating scale (Oosterlaan, Scheres, Antrop, Roeyers, & Sergeant, 2000) . The CBCL and TRF measure general pathology. Earlier research has demonstrated the usefulness of these measures in detecting children with and without behavior problems (Steingard, Biederman, Doyle, & Sprich-Buckminster, 1992) . The DBD consists of four subscales, which, using the DSM-IV criteria, obtain ratings for inattention, hyperactivity-impulsivity, oppositional defiant disorder, and conduct disorder. The final diagnosis of ADHD combined subtype was established by an experienced multidisciplinary team of child neuropsychologists, a child neurologist, and a youth health care physician. The diagnosis was based on the above-mentioned sources of information in combination with clinical judgment (Francis et al., 2005) . All children who were included in the study met the DSM-IV criteria for ADHD combined subtype (APA, 1994) .
Participants from the ADHD group were individually matched to control group participants recruited from a large cognitive development study (Wassenberg et al., 2007) . This study took place in elementary and secondary schools in Maastricht and the surrounding area in the southern region of the Netherlands. The parents who approved the participation of their children in the selected grades (2 nd , 4 th , 6 th , 7 th , and 8 th grades) completed a questionnaire about sociodemographic issues as well as their child's medical history and milestone developments. Only children who had Dutch nationality and who were in the appropriate grade for age were eligible for participation in the study. Exclusion criteria for children in the control group were having been diagnosed with ADHD and current use of medication that could influence cognitive functioning, such as antihistamines (prescribed for hay fever), and psycho-stimulants (prescribed for ADHD and autism spectrum disorders, among others). Children with reading problems and dyslexia were not excluded from the study because the estimated prevalence of reading and spelling problems in Dutch elementary education is 8.8%, and the prevalence of dyslexia is 3.6% (Blomert, 2002) . The exclusion of children with dyslexia could result in an overly "normal" sample, which would, evidently, be a poor reflection of the population. We reasoned that if children were attending a school for regular education and were in the appropriate grade for their age, they were normally developing, regardless of whether they had dyslexia.
Informed consent was obtained from the parents of all participants and also directly from the participants in the adolescent group. Testing was conducted individually. For participants with ADHD, the testing took place in a stimulus-free room in the hospital. For the control participants, the testing took place at school. The testing was conducted by well-trained graduate students majoring in developmental psychology or neuropsychology. The parents of the participating children were reimbursed for their travel expenses, and all of the children that participated were given a small present to thank them for their cooperation. The study was approved by the medical ethical committee at Maastricht University Hospital and the ethical committee at Maastricht University's Department of Psychology.
Participants
In total, 30 participants with ADHD combined subtype were matched for age, gender, and parental level of education to 30 control subjects. Parental level of education was measured on a 3-point scale ranging from low (elementary education) to high (university education). The participants in both groups came predominantly from families with moderate to high socioeconomic status (Directoraat-Generaal voor de Arbeidsvoorziening, 1989). Age distribution was as follows: ADHD child: range = 8.8-11.9, M = 10.6, SD = .9; Control child: range = 8.4-11.9, M = 10.5, SD = 1.0; ADHD adolescents: range = 12.1-16.9, M = 14.0, SD = 1.4; Control adolescents: 12.1-15.1, M = 13.7, SD = 1.0). Of the children categorized in the ADHD group, 25 used stimulant medication on a daily basis. We requested that the parents of these children withhold the medication at least for 24 hrs prior to the investigation as this would be sufficient time for the medication to wash out (Greenhill, 1998) . On the day the testing was done, the test administrator inquired as to whether the parents had complied with this request and, indeed, all parents had complied. Participants with psychiatric comorbidity were included in the study to maintain the range of clinical presentations typical of ADHD. The following comorbid problems were present in the participants with ADHD: dyslexia (N = 10, see Table 1 ), dyscalculia (N = 1), oppositional defiant disorder (N = 2), and tic disorder (N = 1). Only one child with dyslexia was in the control group. Because of the assumed association between dyslexia and language comprehension (Purvis & Tannock, 1997) , analyses were conducted both with and without children with dyslexia. Characteristics of the participants are displayed in Table 1 .
Instruments
Complex language comprehension was investigated using two instruments. The usefulness of the two instruments used in this study in demonstrating age-related changes in complex language comprehension in normally developing children has been demonstrated earlier (Wassenberg et al., 2007) . Both instruments were used to test the child's ability to understand complex sentences. The difference between the two tests is related to the response output. In the first test, mostly oral answers are required. In the second tests, motor answers are expected.
The first instrument was the Assessment Battery for Children -Language (ABC-L), which is part of a more extensive language comprehension battery developed by Luria (1966 Luria ( /1980 and adapted by Christensen (1993) . Of the 24 items present in the original battery, 11 were administered (two of them containing 2 items). Because some of the items in the original battery had been developed to assess patients with brain injuries, we excluded those items that would have been too easy for school age children (i.e., "pointing to objects"). The ABC-L items (shown in Table 2 ) were read aloud to the child by the experimenter, and the experimenter noted the child's answer. Items were repeated as often as requested, and the time needed to response was documented. The ABC-L took about 10 min to administer. Each correct answer was awarded 1 point so that the maximum possible score was 13 points. The ABC-L proportion correct (ABC-L accuracy) and the mean time per item (ABC-L speed) were used in the analyses. The internal consistency of the ABC-L speed and accuracy scores has been shown to be adequate (Cronbach's alpha speed = .80, Cronbach's alpha accuracy = .73 [Wassenberg et al., 2007] ). The second measure used for language comprehension was an adapted version of the Token Test (TT-A). The original Token Test assesses verbal comprehension of increasingly complex commands (De Renzi & Faglioni, 1978) and is generally used to screen for aphasia. The test requires participants to move tokens according to oral commands provided by the experimenter. In total, there are 20 tokens in two shapes (circles and rectangles), two sizes (big and little), and five colors (red, blue, yellow, white, and green). The tokens are laid out horizontally in parallel rows with colors in fixed order per row (Lezak, Howieson, & Loring, 2004) . The adapted version used in this study consisted of (a) part V of the original Token Test which involves relational concepts and is considered to be the most difficult part (Lezak et al., 2004) ; and (b) a 9-item newly developed part in which the same type of relational concepts as in part V are tested. The difference between the first and the second part of the test is that in the second part, both large and small tokens are used. For example, for the following item of part V of the original Token Test, "Pick up the rectangles, except the yellow one," the instruction was changed to "Pick up the rectangles, except the small yellow one." This adapted part of the TT-A was included to increase the complexity and, in doing so, make the test more suitable for children as well as adolescents (in contrast to the original Token Test for Children, which is appropriate for children aged 3 to 12 [DiSimoni, 1978] and the Revised Token Test which is suitable from age 20 on [McNeil & Prescott, 1978] ). The TT-A consisted of 27 items in total (see Table 2 ) and was administered similarly to the ABC-L in that the items were read aloud to the child by the experimenter. The child responded by moving the tokens, and the experimenter noted whether the response was correct or incorrect. Again, items could be repeated as often as requested, and the time needed to response was documented. Internal consistency of the TT-A speed and accuracy scores are adequate (Cronbach's alpha speed = .92, Cronbach's alpha accuracy = .79 [Wassenberg et al., 2007] ).
To make the 90-min test session as diverse as possible, the TT-A was divided in half (14 items, 13 items). The first half was administered after approximately 20 min and the second was administered after approximately 1 hr. Total administration time of both halves was approximately 15 min. Each correct answer was awarded 1 point for a maximum possible score of 27 points. The TT-A proportion correct (TT-A accuracy) and the mean time per item (TT-A speed) were used in the analyses.
To control for the influence of working memory on complex language comprehension (Baddeley, 2003; Just & Carpenter, 1992) , we used the first trial of a word learning test (WLT; Lezak et al., 2004; Van der Elst, van Boxtel, van Breukelen, & Jolles, 2005) . In this test, children are shown 15 unrelated pictures or presented with 15 unrelated words on a laptop computer. Immediately after all pictures or words are presented, children are instructed to name as many as possible. The total number of correctly reproduced words is recorded and then used in the analyses. This test has been shown to correlate significantly with well-known working memory tests, such as the digit span backwards subtest of the Wechsler Intelligence Scale for Children (WISC) and a backwards Word Span test, whereas no significant correlations were found with the digit span forwards subtask and forwards word span tests (Meijs, Hurks, Feron, Wassenberg, & Jolles, 2008) .
In our study, the different modalities of the test generated no influence on language comprehension scores and, as a result, were not used in the analyses. As can be seen in Table 1 , the WLT scores did not differ between the ADHD and control groups. Not surprisingly, agerelated improvement on the WLT was found (children: M = 6.7 [SD = 1.9]; adolescents: M = 8.3 [SD = 2.0]). This difference was significant (t (58) = 3.2, p = .002). Because of these age differences and the expected influence of working memory on complex language comprehension, the WLT raw score (range = 0-15) was included as a covariate in analyses.
Verbal intelligence was estimated using the Vocabulary subtest of the Dutch WISC-Revised (WISC-R; De Bruyn et al., 1986; Wechsler, 1974) . The WISC-R, rather than the WISC-III, was used because the latter only became available in the Netherlands after the study was initiated. In the vocabulary subtest (VIQ), children are required to define a number of words as accurately and completely as possible. In our study, the scaled scores, ranging from 1 to 19 (M = 10, SD = 3), were used as the outcome variable. Performance was normal for all groups. There was, however, a statistical trend for significance for the difference in VIQ between the ADHD (M = 9.4, SD = 1.8) and the control group (M = 10.6, SD = 2.8) (t (56) = -1.99, p = .052, see also Table 1 ). This finding is not uncommon (Renz et al., 2003) . Because of this statistical trend and the assumed association between general vocabulary and language comprehension, VIQ was included as a covariate in the analyses.
Statistical Analyses
The statistical package SPSS 11.5 was used for all analyses. Because the ABC-L speed and TT-A speed scores were not normally distributed, their logarithmic transformations were used in the analyses. Accuracy scores on both tests were normally distributed. Specific group differences for accuracy and speed for the ABC-L and the TT-A were analyzed in separate linear regression analyses using an ENTER procedure, that is, including all variables in one model (ADHD [0 = Control; 1 = ADHD], age [0 = child; 1 = adolescent], the interaction between group and age, VIQ [continuous] , and WLT [continuous]). To investigate a possible difference between participants with and without dyslexia in language comprehension, an independent sample t test was conducted. In addition, the linear regression analyses described above were repeated without the 11 children with dyslexia. The alpha value was set at .05 for all analyses.
Results

Descriptives
The correlations between the ABC-L and TT-A scores were, after correction for age, calculated using Pearson partial correlation coefficients. We found positive and significant correlations between the ABC-L and TT-A accuracy scores (∆? = .435, p = .001) and between the ABC-L and TT-A speed scores (∆? = .643, p < .001). The speed and accuracy scores of the TT-A were found to correlate negatively and significantly (∆? = -.439, p = .001). Similar results were found for the ABC-L speed and accuracy scores (∆? = -.361, p = .006). With respect to the speed-accuracy association across the tests, a small negative correlation was found between ABC-L accuracy and TT-A speed (∆? = -.411, p = .001) but no significant correlation was found between ABC-L speed and TT-A accuracy (∆? = -.252, p = .059). This reflects the presence of a modest relationship between the speed and the accuracy of complex language comprehension when the effect of age is partialled out. Table 3 displays the results of the linear regression analyses for accuracy of language comprehension. For the TT-A, the linear regression model was significant (F (5, 50) = 3.714, p = .006). The estimate of verbal intelligence was associated with higher TT-A accuracy scores. ADHD was no significant predictor in this model. This means that participants with and without ADHD performed at equal level. Using logistic regression analyses with the same predictors described above, post hoc analyses per item indicated no significant differences (Lezak et al., 2004) .
Differences Between the Groups: Accuracy of Language Comprehension
between the ADHD group and control group for any of the TT-A items once the analyses were controlled for verbal intelligence and working memory. For the ABC-L, the linear regression model was significant as well (F (5, 57) = 4.232, p = .003). Both verbal intelligence and working memory were positively and significantly associated to the ABC-L accuracy. There was a trend for significance for age, showing that adolescents tended to perform more accurately than children. ADHD was again no significant predictor in this model. This means that participants with and without ADHD performed at equal level. Using logistic regression analyses with the same predictors described above, post hoc analyses per item indicated a significant difference between participants with ADHD and controls on one item, namely item 4 ("Draw a circle to the right of a cross but to the left of a triangle," OR = 9.17, 1.63-51.43, p = .012). Figure 1 , A and B, presents the speed scores of language comprehension per test for the four groups. In Table 3 , the results of the linear regression analyses for the logarithmic transformation of speed of language comprehension can be found. For the TT-A, the linear regression model was significant (F (5, 52) = 13.005, p < .001). Age and ADHD were both significantly associated with TT-A speed as participants with ADHD performed significantly slower than control participants, and children performed significantly slower than adolescents. There was no significant interaction between diagnosis and age, thereby indicating that the differences between the groups did not change with age. Using linear regression analyses with the same predictors described above, post hoc analyses per item indicated that, for 19 of the 27 TT-A items, participants with ADHD performed significantly slower than control participants (items 1, 6, 7, 9, 10, 12, 13, 14, 15, 17, 18, 19, 20, 21, 22, 23, 24, 26, and 27) .
Differences Between the Groups: Speed of Language Comprehension
For the ABC-L, the linear regression model was also significant (F (5, 52) = 4.612, p = .001). Verbal intelligence was the only significant predictor in the model, showing faster performance on the ABC-L for participants with a higher verbal intelligence. In addition, a statistical trend for significance was found for ADHD, showing that participants with ADHD tended to perform slower than participants without ADHD. Using linear regression analyses with the same predictors described above, post hoc analyses per item indicated that, on 4 of 13 ABC-L items, participants with ADHD performed significantly slower than control participants (items 4, 7, 8a, and 8b).
Influence of Dyslexia
There were no significant differences between participants with and without dyslexia on both accuracy and speed of language comprehension (see Table 4 ). However, a trend for statistical significance was found for TT-A speed: children with dyslexia tended to perform slower than children without dyslexia. Even so, the results of the above described linear regression analyses for TT-A and ABC-L speed and accuracy were essentially the same when the language capacities of only the children without a dyslexia diagnosis were analyzed. 
Discussion
We study the ability to process and understand complex sentences in children and adolescents with ADHD relative to control groups matched for age, gender, and parental level of education. We control for the following in the analyses: level of verbal intelligence, level of working memory, and presence of dyslexia. The primary finding of this study is that, although participants with ADHD appear to understand the complex sentences as accurately as control participants, they need considerably more time to provide accurate answers. This difference is not caused by a general verbal intelligence deficit, as verbal intelligence is controlled for in the analyses (Andreou et al., 2005) . This result implies that the speed of the complex sentence comprehension is impaired in children and adolescents with ADHD. Because complex language is often used in classroom instructions, this finding has significant implications for the practice of educating children and adolescents with ADHD. These individuals may need more time to process multi-faceted instructions such as "Take out your workbook, open it to page 34, and start working on assignment B." Because of this limitation, children and adolescents with ADHD should be provided with compensation strategies such as additional time and opportunities to ask for repetition. This finding is not only important for teachers. It is also important for the parents of children with ADHD and the professionals that work with these children. Parents, teachers, and professionals should all bear in mind that children and adolescents with ADHD comprehend language at a slower rate than children and adolescents without ADHD. The behavior of those who work and live with children and adolescents with ADHD should adjust accordingly.
Speed of language comprehension is found to be impaired in ADHD. This effect is generated strongly by the TT-A (p < .001); for the ABC-L, a statistical trend for significance is found (p = .051). We consider the possibility that the output modalities of the tasks are related to this difference. The TT-A demands more motor responses than the ABC-L, which demands mostly oral responses (10 of the 13 items). Because less fluent motor performance is known to be associated with ADHD (Kroes et al., 2002) , it is possible that the output modality is the reason for the strong effect found using the TT-A. Perhaps the difficulties children and adolescents experience in responding quickly to the complex sentences presented in this study are caused by motor problems rather than language problems. However, post hoc analyses per item indicate a slower speed in the responses of children with ADHD on 4 of the 13 ABC-L items, of which 3 are items requiring an oral response. Therefore, we contend that motor problems do not appear to be the only cause of the slower speed of language comprehension found in children with ADHD.
The finding that only speed and not accuracy of language comprehension is influenced by an ADHD diagnosis could possibly be explained in the context of a more general deficit in information processing speed. Several studies comparing cognitive performance of children with and without ADHD found slower response outputs in children with ADHD by means of a number of different paradigms and tasks, such as general motor speed (Carte, Nigg, & Hinshaw, 1996) , response time on a selective inhibition task (Bedard et al., 2003) , processing speed on the coding subtest of the WISC-III (Chhabildas, Pennington, & Willcutt, 2001) , and reaction time on focused and divided attention tasks (Kalff et al., 2005) , although not all studies support this assumption (Chhabildas et al., 2001; Kalff et al., 2003) . Interestingly, an earlier study using a sentence comprehension task did find a difference in accuracy between children with and without ADHD (Korkman et al., 1998) , in contrast to our findings. This difference may be explained by the influence of verbal intelligence and working memory, which were not controlled for in the earlier study (Korkman et al., 1998) . Indeed, in the present study, participants without ADHD are found to perform better on the sentence comprehension tasks than participants with ADHD, when age, verbal intelligence and working memory are not controlled for. Thus, it seems that speed of language comprehension is a more sensitive measure to language comprehension difficulties than accuracy when other important factors are controlled for. It would be interesting to investigate the speed of complex sentence comprehension in children with ADHD in a reaction time paradigm, which is assumingly more sensitive to differences and variations in response speed than the more general approach used in this study. Use of this kind of paradigm would likely be able to reveal the extent of the speed impairments in the language comprehension of children with ADHD. In an effort to investigate the cognitive developmental perspective of ADHD, our study includes the delineation of two groups that are distinguished according to a cutoff age of 12-years-old. In our earlier, large scale, crosssectional study of normally developing children, we found continued improvement on the tests used here until the 6 th grade for accuracy and the 7 th grade for speed of language comprehension (Wassenberg et al., 2007) . We thus assume that the accuracy and speed of language comprehension performance of the adolescent groups in the present study has reached a developmental plateau. Our study finds no interaction between ADHD and age group on either accuracy or speed of the complex language comprehension measures. The language comprehension deficits of participants with ADHD are equally present in both children and adolescents. This finding rejects the notion that temporal cognitive problems in children with ADHD decrease in adolescence. Evidently, our results suggest that ADHD is not a delay in development but rather a permanent disability (Barkley, 1997; Kipp, 2005) , at least insofar as language difficulties and early adolescence are concerned. Although longer scale longitudinal research is needed to draw definitive conclusions on this issue, our findings suggest that when no attempts are undertaken to treat the complex language disabilities of children with ADHD, these children may suffer from permanent problems in this area. In other words, our findings emphasize the need to develop specific interventions for complex language comprehension in children and adolescents with ADHD.
The present study endeavors to be the first attempt at studying complex sentence comprehension in children and adolescents with ADHD. Although the sample size is no smaller than those in other language comprehension studies with ADHD participants, the number of participants in the different groups is not large enough to generalize the findings to the total population. Similarly, as only children with ADHD combined subtype are included, we cannot simply generalize our findings to the ADHD inattentive subtype. Another potential limitation of our study is related to male-female ratio of the participants. Of the 30 children with ADHD, 4 are female. A similar ratio is present in the control group because of matching and, because only a small number of female children participated, we are unable to conduct separate analyses for boys and girls. This is unfortunate as separate analyses could be highly relevant in the context of language competence (Bauer, Goldfield, & Reznick, 2002) . Furthermore, we do not register how often participants ask for repetition. All items could be repeated, to minimize the memory load. It would be interesting to know whether the slower response of participants with ADHD originates in more "thinking time" or more repetition of the item, which costs time as well. Future studies on sentence comprehension should include a measure of repetition to clarify this issue.
In conclusion, we contend that, in comparison to matched control subjects, children and adolescents with ADHD are equally able to understand complex sentences but require more time to process them. This means that the speed of complex sentence comprehension can be added to the list of deficient language functions related to ADHD. We claim that, because of the importance of language comprehension for academic development (Bashir & Scavuzzo, 1992; Mathers, 2006) , interventions that specifically address language problems in children and adolescents with ADHD are urgently needed. Based on the results of this study, children and adolescents with ADHD should be provided with more time to process oral instructions at school. Furthermore, in clinical practice, more attention should be given to different aspects of language in the diagnostic process of ADHD as this has implications for the behavioral, social, and cognitive functioning of the child and for treatment perspectives (Cohen et al., 2000) . We thus recommend including a test of language comprehension speed in the establishment of an ADHD diagnosis in children.
